Abstract: Acupressure is an alternative medicine methodology that originated in ancient China. Treatment effects are achieved by stimulating acupuncture points using acute pressure. Acute pressure block of the sciatic nerve is a newly reported analgesic method based on a current neuroscience concept: stimulation of the peripheral nerves increases the pain threshold. Both methods use pressure as an intervention method. Herein, we compare the methodology and mechanism of these two methods, which exhibit several similarities and differences. Acupressure entails variation in the duration of manipulation, and the analgesic effect achieved can be shortor long-term. The acute effect attained with acupressure presents a scope that is very different from that of the chronic effect attained after long-term treatment. This acute effect appears to have some similarities to that achieved with acute pressure block of the sciatic nerve, both in methodology and mechanism. More evidence is needed to determine whether there is a relationship between the two methods.
Background
Acupressure is an alternative medicine methodology that originated in ancient China and is a popular therapy worldwide. Acupressure involves application of acute pressure on the acupuncture points to achieve treatment effects that are similar to those of the acupuncture method. [1] [2] [3] According to traditional Chinese medicine (TCM), stimulating these points can correct imbalance in the flow of qi through channels known as meridians, rebalancing yin and yang and subsequently treating diseases. 4 Instead of using a thin needle to stimulate the specific points, acupressure uses the fingers, elbow, fist, etc to stimulate the acupuncture points. Acupressure displays therapeutic effects for several types of diseases. There are several types of pressure points; pressure to each is applied differently, and each creates a different effect accordingly. 5 Acute pressure block of the sciatic nerve is a newly reported analgesic method, [6] [7] [8] [9] [10] based on a current neuroscience concept: stimulation of the peripheral nerves increases the pain threshold. The method works well to alleviate various types of clinical pain but not experimental cold pressor pain or intense pain. 6, 7, 9 Some physicians, patients, and scientists have interpreted this method as another approach for delivering the previously described analgesic method, acupressure. Herein, we compare the methodology and mechanism of these two methods. An understanding of these aspects is important for their application in clinical practice and improvement of their efficacy.
The theoretical target objects of the two methods are different. Acupressure uses pressure to stimulate specific acupuncture points for therapeutic purposes. 4 In contrast,
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Figure 1 the sciatic nerve and some acupuncture points.
acute pressure block of the sciatic nerve method uses pressure to stimulate the sciatic nerve. [6] [7] [8] [9] The stimulation site is an area rather than a point, and stimulation of a larger area provides better pain relief. Many acupuncture points are located over nerves ( Figure 1 ). Thus, pressure over a larger area may cause stimulation of several points. Future studies are required to examine the rationale behind them.
These methods entail different degrees of pressure application. The optimal method for applying acupressure focuses on a point, using, for example, the thumbs, fingers, elbows, or suitable devices; however, the optimal method for acute pressure block of the sciatic nerve is to apply pressure to a larger area, using, for example, the palms of the hands, the flat surfaces of the fists, or suitable devices.
The amount of pressure required is usually approximately 10 kg to 20 kg per hand area for a man of average size. [6] [7] [8] [9] Therefore, although the thumbs, fingers, or elbows are ideal for stimulating the acupuncture points in the acupressure method, they are not ideal for acute pressure block of the sciatic nerve, because the area required for this method is much larger. These reasons may indicate that the mechanisms involved in the two methods are different.
Theoretically, each acupuncture point usually is effective for one or a few types of diseases, 5 whereas acute pressure block of the sciatic nerve has been shown to work for more general areas of the body. In TCM, a disease is generally perceived as disharmony (or an imbalance) in the functions or interactions of the meridians, such as yin, yang, xue, and zang-fu.
11 Therefore, the appropriate therapy is recommended on the basis of which "pattern of disharmony" can be identified. 12, 13 There are 360 acupuncture points, 14 each with its own therapeutic significance. The selection of which point to target is a key step in acupressure practice, and selection of the correct acupuncture point is essential to achieve good treatment outcomes. 5 Various principles are proposed for selecting these points. 15 For example, a common method for choosing acupuncture points is to select nearby points, which means points are selected in a local area that is adjacent to the disease-affected area.
Although the only target of acute pressure block of the sciatic nerve method is the sciatic nerve, this treatment provides relief from various pains in different areas of the body. According to reports, the acute pressure block method is most effective for dental pain, which originates far from the sciatic nerve, compared with pain resulting from other diseases. 6, 8 This observation shows that the working mechanisms may be different for the two methods.
Acupuncture is usually considered to not have a physically verifiable anatomic or histological basis, whereas the acute pressure block method has an associated anatomic structure, the sciatic nerve. Acupuncture points are located along meridians that connect acupuncture points across the anatomy and affect a specific organ or other part of the body. TCM recognizes 360 points and twelve "regular" and eight "extraordinary" meridians. 16 In addition, a number of less customary channels branching off from the regular meridians have been recognized. 17 A 1997 National Institutes of Health consensus 4 stated that "Despite considerable efforts to understand the anatomy and physiology of the 'acupuncture points,' the definition and characterization of these points remains controversial". Scientific research has not found any histological or physiological correlates for qi, meridians, or acupuncture points. [18] [19] [20] However, the method of acute pressure block of the sciatic nerve has an associated anatomic structure, the sciatic nerve. The sciatic nerve is large and the longest single nerve in humans.
The mechanisms underlying the analgesic effect of the acupressure and the acute pressure block of the sciatic nerve methods may be different. Traditional Chinese acupuncture is a philosophy that focuses more on prevention than treatment of illnesses. In the general theory of TCM, bodily functions are regulated by an energy called qi, which flows through the body. Acupuncture points are mainly located at specific locations along the meridians. The meridians are believed to connect the various parts of the entire body and to associate with the yin, yang, and qi. Yin and yang are opposite motions that are interdependent of each other. Disruptions to the flow of qi along the meridians will cause diseases, 4, 21 and stimulating these points can regulate the meridian system, restore the balance of qi, yin, and yang, and subsequently help the body to recover from diseases. 4, 21 Current scientific studies on the mechanism of action of these acupuncture points have suggested that the insertion of needles involves recruitment of the body's own pain reduction system, possibly accompanied by an increased release of endorphins, serotonin, norepinephrine, or γ-Aminobutyric acid. 4, 22 However, endogenous opioids and other molecular secretions need time to reach their effective level. Although acupressure on some points can generate a faster analgesic effect (within a few minutes), [23] [24] [25] the mechanism for this faster analgesic effect remains unknown.
The mechanism for acute pressure block of the sciatic nerve is based in general on current progress in neurobiology: Stimulation of peripheral nerves increases the pain threshold. [26] [27] [28] Chemical, 29 mechanical, 3 or electrical 31 block of the sciatic nerve has reportedly generated analgesic effects. According to the gate control theory of pain, 31 stimulation of large-diameter afferent fibers inhibits second-order neurons in the dorsal horn and prevents the further transmission of impulses carried by small-diameter fibers; the resulting analgesic effect is considered rapid and short-lived and is thought to involve spinal dorsal horn wide dynamic range neurons. [31] [32] [33] Wide dynamic range neurons are the first synaptic relay point for afferent pathways and play an important role in modifying the transmission of noxious input. 34, 35 A recent study showed that acute pressure on the rat sciatic nerve caused immediate inhibition of wide dynamic range neuron responses. 10 Thus, the gate control theory of pain may explain the immediate analgesic effect of the acute pressure block of the sciatic nerve method.
Sensory transduction in nerves is accomplished by ion channel proteins, which are gated pores that allow the exchange of ions across the cell membrane. Acid-sensitive ion channel proteins, which were shown to be expressed in the neurons of the mammalian central and peripheral nervous systems, are proposed to constitute mechanoreceptors and to play an important role in responses to mechanical stimuli. [36] [37] [38] [39] To date, four acid-sensitive ion channel proteins have been found to be expressed in the sciatic nerve. 40 Thus, the molecular mechanism of pain inhibition by acute pressure block of the sciatic nerve may involve pressure activation of acid-sensitive ion channel proteins.
The time required to generate the analgesic effect differs between the two methods. The time required to achieve a treatment effect by activation of the acupuncture points varies greatly depending on the nature of the disease being treated. A common course of treatment may initially involve dozens of treatments spaced at approximately weekly intervals that are later extended to monthly intervals. [41] [42] Acupressure stimulation of some acupuncture points can also exert acute effects that last several minutes to several hours after a single treatment. 43 For example, acupressure on the acupuncture point yao yang guan can provide relief of acute sciatica pain 13 and requires long-term treatment for an effect. 44, 45 However, the time required for acute pressure block of the sciatic nerve to generate an analgesic effect is only a few minutes. [6] [7] [8] [9] [10] The marked difference in the time required to generate treatment effects may be attributable to differences in the mechanisms between the two methods.
More evidence is needed to clarify the effectiveness of the two methods in other diseases. According to TCM, energy (qi) flow through the body is essential for health, and disruptions of this flow are believed to be responsible for various diseases. Stimulating acupuncture points removes blocks in qi and helps it flow back into balance. Acupressure is considered a potentially useful strategy for the management of multiple symptoms. Therapeutic effects on various diseases have been studied, including different pain pathologies, nausea, osteoarthritis, vomiting, rheumatoid arthritis, allergic rhinitis, and insomnia. The results of these studies are controversial. Although consistent data on the positive effects of acupressure therapy have been reported for some conditions, such as low back pain, nausea, and vomiting, [46] [47] the evidence for its positive effects on other pathological conditions is not conclusive.
A report from the American Academy of Pain Medicine's 24th Annual Meeting 48 shows that acupressure can work on non-painful discomfort, such as fullness, bloating, nausea, and vomiting; the method has a smaller effect on non-painful discomfort than it does on pain. 48 However, more studies are needed to confirm these results.
Is there a relationship between acupressure and acute pressure block of sciatic nerve method?
Both methods involve application of acute pressure to achieve treatment effects. Both methods alleviate pain and discomfort from a number of diseases. Are these observations attribut- 
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Yao yang guan (or waist yang guan), is beneficial for acute sciatica pain and low back pain. This acupuncture point is located below the spinous process of the fourth lumbar vertebra, where branches of the sciatic nerve extend from the spinal cord ( Figure 1) . As seen in a few studies, effective pressure on any accessible area along the sciatic nerve will provide rapid pain relief, but the effectiveness is reduced if the pressure is applied distant from the sciatic nerve. 6, 7, 9 Is the relief from sciatica pain attributable to stimulation of the acupuncture point or to stimulation of the sciatic nerve?
Acupuncture points shown on the TCM map [49] [50] [51] are found in areas close to the nerve. Figure 1 displays the sciatic nerve through the low back and leg, as well as the distribution of some acupuncture points on the lower back and leg. Of note, the locations of the sciatic nerve path and the acupuncture points are close to each other. This raises the question of whether acupressure exerts its treatment effect via stimulation of adjacent nerves. Studies have shown that direct stimulation of peripheral nerve sensory fibers increases the pain threshold in a manner similar to that caused by the standard acupuncture technique. 52, 53 Although current scientific research may explain some aspects of TCM, it is far from understanding of the old theory, which was passed down from generation to generation.
Conclusion
The present report compares the major similarities and differences between acupressure and acute pressure block of the sciatic nerve. Treatment effects for acupressure are achieved with great variation in duration. Accordingly, the underlying mechanism appears to vary greatly. The acute effect attained with acupressure presents a scope that is very different from that of the chronic effect attained after longterm treatment. This effect appears to have more similarities to that achieved with acute pressure block of the sciatic nerve, both in methodology and mechanism. Many aspects of the two methods are unknown, and more evidence is therefore required to determine whether a relationship exists between the two. Further studies aimed at clarifying this relationship are important for improvements in the efficacy of these two methods.
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